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Abstract
Background: There has been a surge of interventions at healthcare settings to
achieve practice change, but sustaining these new practices remains a challenge.
The purpose of this study was to use the Legacy Sustainability Model, a frame-
work grounded in complexity science, to examine the implementation and sus-
tainability of an interprofessional (IP) collaboration intervention in healthcare.
The model considers six factors—communication, connections, coherence, con-
tinuous assessment, commitment, and constructs—as essential to build capacity
for sustainability.
Methods: Three healthcare settings in Alberta implemented IP practice interven-
tions over a six-month period. After three and six months, we interviewed partic-
ipants at each site to get their views about the progress of the IP intervention and
emerging challenges. We examined the interview data for emergence of the six fac-
tors of the Legacy Sustainability Model. 
Findings: Our analysis showed distinct contextual differences between the three
sites, as represented by the strengths of the six factors at the outset of the IP inter-
ventions and the way the factors evolved throughout the project. 
Conclusions: Using a complex systems lens allowed us to view the successes and
challenges in each site from a different perspective and to highlight areas of
strength and weakness that require attention for ongoing IP practice change.
Furthermore, the framework has allowed us to compare the implementation of
interventions that varied distinctly in nature and context. Interventions that con-
sider Complex Adaptive Systems (CAS) characteristics, such as the dynamic and
emergent nature of local interactions and contexts in their design, may hold prom-
ise for more effective practice change. 
Keywords: Interprofessional collaboration; Complex adaptive systems;
Sustainability; Practice intervention
Introduction
In recent years, we have seen a surge in the implementation of collaborative, patient-
centred service delivery models as part of ongoing healthcare reform [1]. The objec-
tive of these implementations is to achieve interprofessional (IP) collaboration,
defined as a process that involves different professional groups working together to
improve healthcare [2]. The key for sustaining IP collaboration is to create a contin-
ued need for collaboration and ways to embed collaboration through all aspects of
the organization [3]. This means that, ideally, efforts to improve service delivery are
ongoing and collaboration becomes integrated into the workplace. 
Practice change in healthcare has notoriously been difficult to achieve [4,5], con-
sidering the pressures of the organizational context to maintain the status quo [6].
Intervention strategies often do not yield the expected success and produce variable
and disappointing results [7-9]. Furthermore, when implementing new practices or
programs, sustainability is a major concern. In many implementation studies, IP col-
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laboration becomes a means to an end for a limited period of time until individual
operational improvements have been achieved. More often than not, once practice
changes have been made, new problems are not addressed because the strategy did
not quite succeed in establishing a pervasive collaborative culture [3] that would
foster continuous innovation. Sustainability is rarely built into implementation
activities early on. Pluye et al. [10] criticize the “stage model” of developing interven-
tions in which implementation and sustainability follow a chronological and linear
process. They suggest that we should address issues of sustainability at the outset by
considering events that promote it. 
Some have attributed the lack of intervention success to poor implementation
fidelity [8]. However, increasingly, authors argue that our view of a Newtonian
“clockwork universe,” which underpins most interventions in healthcare, is to blame
[11]. In our analysis of IP collaboration implementations and sustainability, we join
others who conceptualize healthcare settings as complex adaptive systems (CASs)
[4,6,8,9,12-14]. CASs are organic and dynamic systems “where relationships between
people are dynamical and not adequately captured in cause-and-effect modelling” [6,
p. 342]. Other recognized characteristics of CASs are [8,9,12,14]: organizational
members with a capability to learn, interconnectedness between individuals, the abil-
ity of individuals to self-organize, and the tendency of these individuals to co-
evolve. Order emerges from constant interaction between members in the system
[13,14]. The whole is irreducible, and cause and effect are intertwined and embed-
ded within context [15]. CASs typically have fuzzy boundaries, and members can
belong to a number of subsystems, which may lead to unexpected actions in
response to change [11]. Hence, variability in outcomes is not related to improper
implementation but is largely determined by the relationships that are at play in a
particular setting [8]. As such, variations in outcomes are to be expected in CASs
because of the fundamental nature of these systems [8].
From these characteristics it becomes clear that the local relationships and interde-
pendencies among organizational members are paramount to the functioning of the
system [8]. These relationships constitute a means for sensemaking and collective
learning and a mechanism for individuals to cope with the uncertainty inherent in a
CAS [8,9]. The ability to learn and adapt arises from environmental cues, feedback, or
events [16]. The success of an intervention in a CAS will be largely influenced by the
relationships in the system in conjunction with local context and how members learn
and co-evolve over time [8,9,13,14]. Many authors have argued that in typical linear
models, these relationships have consistently been overlooked [17]. Viewing healthcare
systems as CASs requires designing interventions that take the dynamic and emergent
nature of local interactions and contexts into consideration. Such interventions need
to be sensitive to its changing environment, flexible to respond to changes, and robust
enough to withstand emergent challenges [8]. This “adaptive” approach incorporates a
number of the concerns outlined by Pluye and colleagues [10] into a more dynamical
concept of sustainability that we can “build into the initiatives we design” at the begin-
ning [18, p. 4]. Some authors have argued that using CAS perspectives may increase
our understanding of complex behaviours in healthcare systems [15-17].
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Study Purpose
The purpose of the study was to use a framework grounded in complexity science
to examine the implementation and sustainability of IP collaboration interventions
in healthcare. We applied the framework post hoc with the intent to gain insight
into factors affecting the success of the intervention at each site as well as the poten-
tial of the sites to sustain the practice changes achieved. The research questions
explored were: 1) How does the application of the Legacy Sustainability Model,
grounded in complexity science, as a framework provide insight into factors affect-
ing the implementation and success of the intervention and the sustainability of IP
practice changes? 2) How does the use of the Legacy Sustainability Model as a
framework allow comparisons of interventions at various sites?
Framework Used 
We chose the Legacy Sustainability Model [18] as our analysis framework. This
model is grounded in CAS concepts and comprises the following six key factors: 
• connections to current work, other departments, staff, or customers; 
• communication with key stakeholders about the initiative; 
• coherence of the initiative with internal direction or policies and
external drivers; 
• continuous assessment for “fit,” success criteria, and continuous
improvement; 
• constructs for planning, documentation, or resources; and 
• commitment of individuals, resources, and the institution. 
The six factors of the Legacy Sustainability Model comprise components that others
have also considered important for sustainability, such as leadership support, human
resources support infrastructure, the maintenance of financial resources, technolo-
gies, ad-hoc training, clear goals, and research-seeking behaviours [10,19,20].
Ongoing assessment and adaptation to ensure continued good fit are further essential
components discussed in the literature [21,22]. According to Holladay [18], develop-
ing the six factors builds capacity and leads to sustainability by ensuring that the ini-
tiative is being embedded into the ongoing operations of the organization. While it is
important to consider all of the factors when implementing practice change, it is
impossible to determine which factors are most relevant, as they are intertwined [18].
In alignment with CAS thinking [8,9,13,14], the factors in the framework focus heav-
ily on the relational aspects within the system (connections, communication, commit-
ments) but also consider the local context (coherence, continuous assessment).
We used the six factors to guide our analysis and interpretation of the implemen-
tation and the potential for sustainability of IP collaboration interventions in
healthcare sites.
Methods
The IP collaboration interventions took place between September 2006 and April
2007 at three healthcare settings in Alberta, Canada. Practice sites were identified
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through contacts of research team members. Participation criteria included willing-
ness and time commitment to work with a facilitator to implement IP practice
changes and participation in the project evaluation activities. Initial commitment
for project participation was secured from the managers at the three sites.
Consistent with a CAS perspective, our intervention approach was designed for flex-
ibility and sustainability. This meant that rather than prescribing standardized inter-
ventions for the sites, the area of focus and the way the improvements were
implemented were at the discretion of the site members. Each site had a project
facilitator who worked with members over a six-month period to support the imple-
mentation of IP practice interventions. Other than the facilitator, sites did not
receive any resources or financial support.
Data Collection and Analysis
After three and six months, we interviewed 5-6 participants at each site to get their
views of how the IP intervention proceeded at their workplace. The semi-structured
interviews examined how the project impacted individual learning, professional
practice, team functioning, and organizational climate. In addition, the evaluation
monitored how IP practice progressed, including the successes and challenges.
Project facilitators assisted with recruiting interview participants to ensure a repre-
sentative sample that included managers and key staff. All participants provided
informed consent. The research protocol was approved by the ethics boards of the
University of Calgary, the University of Alberta, and the David Thompson Health
Region. Interviews lasted approximately 60 minutes and were taped and tran-
scribed. Interview transcripts were coded by three research assistants for themes
[23] using QSR N6 software. The research assistants met weekly with the project
lead to review the coding and reconcile differences among the coders. Differences
were resolved by consensus.
Two of the authors (ES, SD) examined the interview data for emergence of the
six factors of the Legacy Sustainability Model (communication, connections, coher-
ence, continuous assessment, commitment, and constructs) at each site. We identi-
fied and compared the existence and strengths of the factors and how they changed
over time. Particular attention was paid to the factors existing at the outset of the
intervention and how contextual factors impacted practice change. 
Results
Site Descriptions 
Table 1 describes staff that participated in the intervention, intervention focus, and
outcomes for each site.
Site 1: Geriatric program
Context
Site 1 is a geriatric program that extends seniors’ independence by helping them
manage their health needs. The program has three distinct components: a day pro-
gram; a care program operating 24 hours a day, seven days a week (24/7); and a
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Characteristics
Site 1: Geriatric 
24/7 program 
Site 1: Geriatric 
day program 
Site 2: Children’s
health network 
Site 3: 
Rural hospital
Number of
staff and
types of 
professions
About 25 staff on the two sites; some are shared. Professions
include activity convener, social work (SW), physiotherapy
(PT), occupational therapy (OT), medicine, psychiatry, nursing
(Registered Nurses [RN] and Licensed Practical Nurses [LPN]).
The network has 
affiliations with over 20
organizations, including
Aboriginal, addictions
prevention, and 
community services. 
110 staff (40 community
care; 70 acute care) from
medicine, nursing (RNs,
LPNs), pharmacy, PT, OT,
nutrition, SW, diagnostic
imaging, home health
aides. 
Core members
involved in
intervention 
9 participants from nursing
(RNs and LPNs), recreation
therapy, SW, OT, PT, home 
support; 1 manager. 
8 participants from nursing
(RNs and LPNs), SW, OT, PT,
medicine; 1 manager. 
7 managers; 1 evaluator
each from SW, nutrition,
psychology, nursing; 1
bachelor of health 
sciences student; 1 SW
student. 
10-12 participants from
nursing (RNs and LPNs),
pharmacy, OT, PT; 1
retired physician; 7 
students from pharmacy,
PT, and nursing. 
Intervention
objectives
Improve referral process for
clients being referred between
the two programs. 
Enhance communication
within and between the two
programs. 
Redesign admission process
for day program to create a
more efficient process for
staff and clients.
Enhance communication
between the two programs. 
Improve IP mentorship
capabilities of the 
management team. 
Enhance IP practice
among staff, thereby
building a seamless 
work environment.
All students at the 
hospital participate in 
IP mentoring.
Facilitator 
support 
Initial orientation session.
Monthly meetings with staff.
Literature reviews.
Provided additional informa-
tion as requested.
Initial orientation session.
Regular email contact with
the manager.
Attendance at joint meeting
between the two programs. 
Initial orientation session.
Monthly meetings with
managers to discuss IP
issues, write minutes, 
initiate group activities,
disseminate information
(relevant literature,
upcoming conferences/
events).
Assist with staff/student
orientation.
Routine site visits.
Participation in depart-
mental discussions on
enhancing IP practice.
Feedback and sugges-
tions for sustainability. 
Outcomes Revised process for referrals
from day program, including
new referral form. 
Instituted IP family 
conferences.
Enhanced Cardex form for
basic care plan.
Developed discharge 
summary.
Held weekly internal IP 
meetings to discuss issues. 
Streamlined process for
admissions and removed
redundant information from
assessment forms.
Designated intake person to
do initial assessment; once
patient is admitted, other
professionals conduct 
additional in-depth 
assessments as needed.
Held large team meeting
between the two programs.
Improved communication
between the two programs.
Improved communication
between the two pro-
grams. Co-mentored two
students by a number of
managers.
The students produced
two research papers:
1. Literature review of
strategies to address child
health waitlists
2. Developing an online
discussion group on
Autism 
Reinstated weekly 
IP rounds.
Introduced the “purple
pen” for the patient
whiteboard to indicate
physiotherapy 
assessment.
Defined procedure for
staff & student orienta-
tion to IP practice. 
Designated the Nurse
Educator as key contact
for students and to 
coordinate IP student
activities (embedded in
formal job description).  
Table 1
Site descriptions
mental health program, each in separate locations and operating independently.
The day program and the 24/7 care program participated in the project. Both pro-
grams experienced typical pressures due to staff cuts and staff turnover. Internal
communication within each program seemed to work well, with IP team meetings
occurring on a regular basis. Contact between the two programs occurred only
among managers. 
Intervention focus
Each program identified an area within their services that suffered from a lack of IP
collaboration. One area was the communication between the day program and the
24/7 care program. Although housed in different locations and operating independ-
ently from each other, patients are shared between the two programs. For example,
patients from the day program are regularly referred to the 24/7 program for
overnight care or respite. Staff from the 24/7 program felt that for these patients, infor-
mation was missing because day care staff did not provide referral forms and dis-
charge summaries. Furthermore, the tracking system lacked relevant treatment
information for patients who were placed into long-term care. Besides the stress from
feeling ill-prepared to help patients from the day program, it was onerous for 24/7
staff to constantly ask for more detailed information every time a patient was referred. 
The second problem related to the high turnover of clients in the day program.
The intake assessment process was time consuming and involved a range of
providers over several days. Too often, clients left the program after the one-day
trial period, rendering the time and energy invested in the client assessment a com-
plete waste. Therefore, staff from the day program decided that a more efficient
intake process was needed. 
Intervention activities and outcomes
The day program and the 24/7 care program staff worked separately on solving
their respective problems. Staff from the day program redesigned the assessment
process and designated and trained one team member (a social worker) to collect
initial patient information. The 24/7 staff designed new discharge forms and imple-
mented a referral process to be used by the day care staff to improve the exchange
of information about shared patients. Once the new processes were designed, imple-
mentation of the referral process had some challenges. Some staff in both programs
found the process more time consuming and said that the new referral form added
very little, if any, value over verbal reporting. This resulted in initially poor compli-
ance as little capacity building was done to help frontline staff carry out the new
referral process.
Emergence of the six factors of the Legacy Sustainability Model
Commitment: It was then the responsibility of the managers with support from the
project facilitator to gain buy-in from staff. At this site, it was difficult for the two
program managers to gain commitment for this project from their staff, especially
from the frontline members. Neither the project objectives nor how individual team
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members could get involved were initially obvious to staff. Thus, staff felt they were
“floundering” when trying to focus on an objective that aligned with the project. 
Communication: Communication became a key objective for this site as lack of
communication between the two programs was an ongoing issue: “They would
send people [from the day program] but we don’t always get information on the
patients to be able to do the care here. It’s been an ongoing issue.” Despite efforts in
the past, information exchange between the two programs remained inconsistent.
Hence, improving communication between the two programs was identified as one
of the objectives, with a number of mechanisms put in place. For the first time in
ten years, a joint meeting between the two sites was held. This marked the begin-
ning of enhanced communication between the two programs. The staff came
together to discuss each program’s progress and how processes between the two pro-
grams could be improved. 
Coherence: A lack of understanding of the project and perceived lack of coherence
with their own work initially hampered staff commitment: “The beginning was
kind of nebulous. We weren’t quite sure what the heck this was all about. We were
trying to wrap our heads around, but it took us a while to get around what we were
doing.” It took several months for this site to settle on a project goal. Once coher-
ence with the project objectives was achieved, staff committed to work on these
changes while managers provided guidance and ensured that staff followed through
on their decisions.
Connections: Connections between the two programs initially occurred primarily at
the managerial level. The regular meetings instituted between the two programs
offered a new venue for establishing connections in other areas of the organization. 
Constructs: The new intake form, referral, and communication processes are impor-
tant constructs that guarantee continuation after project completion. The regular
meeting instituted between the two programs is another important mechanism to
help staff attain enhanced IP collaboration. 
Continuous assessment for fit: At the end of the project, staff from the geriatric pro-
gram were pleased with the improvements but admitted that the process was not easy.
Staff said the project has given them permission to explore ways to enhance IP prac-
tice. Many of them stated it has created a “can do” attitude and led the way to proac-
tive problem solving: “It’s almost been like a natural evolution. As soon as we start to
feel that something is becoming an issue, right away, we throw it on the table and
bring it up and say, let’s do what we have done in the past; develop a process to be able
to address the issue; work with the other team to fix it. And how can we do that?”
This statement shows that staff may use continuous assessment and ongoing
problem solving in future initiatives. However, they were concerned that lack of
time would be an obstacle to conducting continuous assessment.
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Site 2: Children’s health network
Context
Site 2 is an intersectoral network comprising families, regional authorities, First
Nations, ministries, provincial agencies, universities, and the not-for-profit sector to
improve child health and welfare in Alberta. Its mission is to streamline healthcare
delivery by building linkages across regions and sectors in support of accessible and
co-ordinated quality services to children, youth, and families as close to home as
possible. A core group of eight members from different disciplinary backgrounds
occupy the management positions for the network (director, program planning,
community education, and outreach). Most of them have been in their positions
since the network’s inception in 2001 and participated in our project as leaders,
spearheading ideas for the whole network.
Intervention focus
The managers were attracted to the project because they saw the potential to move
the network closer to becoming a community of practice (CoP)—a self-motivated
and voluntary group of people who have an interest in generating knowledge in a
specific area [14]. Due to the wide range of locations of potential CoP members, the
CoP was designed to be electronic.
Together with the project facilitator, the management team developed goals
aligned with the project objectives:
• to maximize the IP expertise of the management team 
• to explore the management team’s IP mentorship capacity (i.e., the abil-
ity of managers to mentor students and staff from other disciplines)
• to explore whether this group would be appropriate for undergradu-
ate student placements 
Intervention activities and outcomes
The team aimed to engage graduate students with extensive research capabilities to
assist with research to advance the network’s services. However, they were unable to
recruit graduate students and agreed to recruit two undergraduate students to
explore IP mentoring. 
They scheduled monthly meetings to discuss the project, their different profes-
sional roles and perspectives, student placements, expansion and vision of the net-
work, and research interests. The group arranged resources to support development
of the network and the CoP. One resource involved documenting a process for
developing a CoP: “We actually went through the process of putting together a char-
ter as our guide for how we will work with different groups around the development
of a CoP. And it outlines roles and responsibilities, goals—sort of accountabilities.”
The group also procured financial support for developing their electronic CoP as a
mechanism to develop network efficacy. The managerial team realized that these
conversations reinforced “the importance of both managing their relationships
[with members of the network] and managing the process [of how to implement IP
practice with partners].” After the project, they continued to link with partners in
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the network who had become more receptive to the managers’ approach of estab-
lishing a CoP: “I think we’ve got a line-up of interested clinical areas because we’ve
said we would help support and facilitate the development of a CoP.” 
Emergence of the six factors of the Legacy Sustainability Model
Commitment: A facilitated visioning exercise with all team members revealed the
strength and homogeneity of their vision for the network. This reinforced their uni-
fied commitment to the project and strengthened their relationships. 
Communication: The child network had well-established communication processes
that could be leveraged for the project. Nevertheless, ensuring clear communication
about their progress and struggles throughout the project was crucial for the man-
agers. Their monthly meetings served to inform new members joining the leader-
ship group during the implementation of the project: “And there are some mixed
levels in the room, so there are different reporting relationships in that room. We
have tried to use those protected hours to really open up the conversation to any-
body’s ideas, and to any kind of conversation, regardless of the individual’s report-
ing relationship in the room.” 
The group also tried to realize collaborative goals, including “sharing enough
about each other to know us [as individuals] and to know our work,” and learning
“how to get better at fighting” for their interests. 
Coherence: The existing IP structure and vision in the child network were consistent
with the project objective to further collaboration. Despite their coherence with the
project, the team perceived tensions around “doing two things at once.” They devel-
oped processes to implement an electronic CoP among network affiliates, and, at
the same time, they tried to manage an IP student placement. The student place-
ment was not successful, as it did not fully develop the IP mentoring capacity of the
group. A later student placement better matched the interests of the group: “I would
say that she fit into our process more than us creating a process for her…we’ve never
really supervised a student in quite this way.” 
Connections: The managerial team connected other members to their project goals
by inviting other members to management discussions. For instance, the co-chairs
of the network’s steering committee were invited to share their views on leadership
styles, professional socialization, and IP practice with the group. A manager com-
mented on the meeting: “It was fascinating. We thought it was really a worthwhile
experience. And it gave both [co-chairs] a stronger understanding of us.” As cham-
pions of the network, the managers were developing their vision for the network in
consultation with network affiliates. 
Constructs: The management team itself, and the dedicated meeting times, written
protocols, and financial resources, were key constructs that aided to reinforce and
sustain the IP practice changes.
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Continuous assessment for fit: The strongest evidence of continuous assessment in
the child network was demonstrated by hiring an evaluator to monitor progress of
the network’s activities and goals. The management team also used their monthly
meetings to review student placement issues and make adjustments as needed. For
example, when the undergraduate students conducted research for the network,
their progress was discussed and plans were reassessed. The managers ended up
agreeing that placements for undergraduate students were not suitable due to the
complexity of the [network] setting for short-term students, and instead they
planned to engage graduate students. 
Site 3: Rural hospital 
Context: Site 3 is a small rural hospital, a setting which, to some extent, determined
its pre-existing culture of collaboration. Relationships among hospital staff and
patients extend to social networks beyond hospital boundaries. Staff characterized
the hospital as a positive work environment, where they frequently work in small
teams and work interprofessionally out of necessity.
Intervention focus
At the initiation of the project, the managers from acute and community care facil-
itated staff meetings to find a focus for the project. Discussions revealed that while
staff from each department may collaborate internally, they had only informal and
sporadic contact across departments. Therefore, they agreed to work on improving
communication and IP practice between the two departments. In addition, staff had
an interest in sharing mentorship of students across disciplines and units to enrich
students’ clinical placements.
Intervention activities and outcomes
One example of enhanced communication and IP practice is the introduction of
the “purple pen.” Since physiotherapists were not on rotations during evenings or
weekends, they wrote with purple ink on the acute care patient board to inform staff
of physiotherapy goals and appointments. This allowed staff to integrate the phys-
iotherapy goals into the care plan. Weekly IP rounds and daily IP case conferences
that were open to students were other collaborative strategies.
Prior to the project, individual preceptors set up mentoring opportunities as part
of students’ learning objectives. As a result of the project, student rotations are more
formalized and cross acute and community care units. The nurse educator was put
in charge of orienting new staff and students to IP practice and mentoring. The
project facilitator presented the IP component at a few staff orientations to familiar-
ize the nurse educator with the materials and to strengthen her commitment to this
process. When a new staff member took over the nurse educator position toward
the end of the project, co-ordinating IP placements became part of the job descrip-
tion and the project facilitator oriented the new member to IP collaboration and
mentoring. 
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Emergence of the six factors of the Legacy Sustainability Model
Commitment: The two managers gained commitment through discussing the proj-
ect with staff members and jointly deciding on the focus areas. 
Communication: Communication was also a focus for the rural hospital. Enhanced
communication occurred through regular staff meetings and through mechanisms
such as the “purple pen” and IP rounds.
Coherence: The culture of the rural hospital aligned well with the project goals of
improving IP collaboration: “Because we are a small team, we do meet daily. It’s a
really good opportunity to review clients and come at it from an interprofessional
perspective.”
Newcomers, including students, are encouraged to establish collegial relation-
ships quickly: “We get to know them because we’re a small enough group and they
have lunch with us and coffee, and they become part of the team in a hurry”. 
Prior to the project, the staff at this hospital were engaged in initiatives related
to team cohesiveness, patient-centred practice, and other innovative activities.
When approached to participate, it was not clear to staff what this project would
add. However, the already existing IP culture allowed staff to quickly figure out
their focus areas for this project, despite some initial uncertainty about project
expectations: “And if anything, you know I think there’s a bit of vagueness around
the expectations [of the project] and people weren’t really sure if we should be
doing something different than what we had been doing.… And was there some-
thing specific that we should be seeing that would be different than we had, per-
haps, but made it a bit more complex.” 
Connections: A retired physician with a strong interest in promoting IP healthcare
delivery formed an important connection by assuming the role of “champion.” He
was integral in convincing staff that the project would build on their strengths, and
he created linkages between this project and other research and healthcare activities
at the site. This helped staff identify synergies among activities and removed con-
cerns of duplication.
Constructs: This site developed a number of structures and processes that rein-
forced and helped to sustain IP practice changes: Integrating the co-ordination of
IP mentoring for students and staff into the nurse educator job description; devel-
oping an IP orientation and re-institution of IP team meetings. 
Continuous assessment for fit: We were unable to determine if this site developed
any capacity for continuous assessment.
Discussion
Our analysis of the three healthcare sites shows the contextual differences as repre-
sented by the strengths of the six factors at the outset of the IP interventions and
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Table 3
Changes achieved in the six sustainability factors 
throughout the project
Note: Higher number of  denotes stronger existence of factor.
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Site 1
(geriatric program) 
Site 2
(children’s health network) 
Site 3
(rural hospital) 
Commitment 
Initial commitment from two
program managers;  buy-in from
staff through ongoing discussion 
Strong commitment from the
whole group 
Initial commitment from two
program managers; strong inter-
nal champion that helped create
connections to the project and
secure commitment from staff  
Communication 
Good internal communication
existed, but lack of communica-
tion across the two sites 
Good communication through
regular meetings, etc., that facili-
tated implementation; initiative
helped to focus communication 
Good internal communication,
but lack of communication
across the two sites  
Connections 
Lack of connections between
two sites; initial lack of connec-
tion to project  
Management group able to eas-
ily link project work into existing
work; considered it a good fit 
Initial lack of connection to proj-
ect, but then realized that proj-
ect would build on existing
strengths  
Coherence 
Flexible intervention focus and
approach allowed to create
coherence between project
objectives and internal work 
Strong coherence of project
goals with collaborative philoso-
phy of the management group;
see the project as an opportunity
to leverage network goals 
Focus chosen (interprofessional
student placements and
enhanced communication across
the two areas) was consistent
with collaborative environment  
Constructs 
Development of constructs (joint
meetings, discharge forms,
assessment process) to embed
new processes 
Existing network structure and
processes function as constructs  
Formalized a process for commu-
nicating patients’ rehab needs to
staff; co-ordination of interpro-
fessional mentoring assigned to
nurse educator  
Continuous assessment 
Staff attest to commitment to
proactive problem solving
Monthly meetings to discuss
progress and make adjustments;
hiring of external evaluator for
formal assessments 
No specific strategies for continu-
ous assessment  
Site 1
(geriatric program) 
Site 2
(children’s health network) 
Site 3
(rural hospital)   
Existing Achieved Existing Achieved Existing Achieved  
Commitment                        
Communication                           
Connections                         
Coherence                    
Constructs                 
Continuous
assessment
              
Table 2
The six sustainability factors in the three sites
the way the factors evolved throughout the project (Tables 2 and 3). Although we
did not develop them intentionally, all six factors of the Legacy Sustainability Model
emerged at each site and became integral to the success of the intervention. 
Creating coherence with and commitment to the project objectives by staff early
on appeared to be important for a successful start-up of the new ideas and practices.
These two factors were easily established with the managers of Site 2 (child net-
work) due to the natural fit of the project goals with their ongoing work. Starting
with the strong coherence of the site’s mandate with the project objectives, the other
factors were aligned fairly easily and created capacity among its members to con-
tinue building a CoP beyond project completion. The high potential for sustainabil-
ity became evident when the project was over and the project facilitator had to
disengage from this site. This withdrawal initiated a lively discussion in which the
group redirected its attention at planning their direction (“I guess we really have to
figure out what we want to do”).
The success of the project at Site 3 (a rural hospital) is based on the coherence
of the existing collaborative environment. Management and champions showed
strong commitment to developing the new strategies (constructs). Staff turnover at
the site was low, improving the chances for sustainability. By contrast, Site 1 (geri-
atric) had the lowest level of pre-existing capacity in this respect; this site had diffi-
culties getting started and gaining momentum due to a perceived lack of coherence
of the project with their own work. 
Despite strong commitment to the project from individual managers or champi-
ons, two of the sites somewhat struggled to gain the commitment from their staff.
It was not until the staff members at these sites found occasions for regular commu-
nication about the project that they were able to connect to the project goals and
more fully engage in the project. These discussions consolidated staff commitment
as they began to search for ways to improve collaborative issues within the context
of their setting. 
Communication emerged as critical factor at two sites (geriatric site and rural hos-
pital), with practice changes focusing explicitly on improving communication. After
the initial struggles of Site 1 (geriatric), the project left a legacy of constructs (formal-
ized documents and processes) that allow for more meaningful communication and
connections among providers between the two programs. The new protocols for
patient assessment, referral, and discharge are firmly embedded in the routines of
these teams. According to staff, these new communication tools improved informa-
tion flow and enhanced efficiency and effectiveness of care processes. Staff members
argue that patients experience better continuity of care because staff have the right
information at the right time. As a result of the communication processes that the two
programs developed, staff felt that relations had improved and they felt closer as a
group. There was now a sense of “we all belong to one big team,” with a shared respon-
sibility for all of the patients. The project also seems to have created some capacity for
continuous assessment. At the rural hospital (Site 3), communication was enhanced
by conveying patient information on an existing whiteboard with a different colour
pen, which was an easy solution to a long-term issue. 
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These newly developed forms and processes became the new constructs and
were embedded into daily operations. Site 3 (rural hospital) also designated the co-
ordination of student mentorship to a position rather than relying on individuals to
make it happen, thus creating a strong construct. Site 2 (child network) developed
some constructs by dedicating part of their monthly meeting to discussing student
mentorship issues, introducing new members to the project, and planning for the
CoP development of the network. These constructs support sustainability of the
practice innovations because they help to embed them in the site operations. 
Although routinization of new processes and structures facilitates sustainability
[21], from a complex systems perspective, it is important that ongoing monitoring
occurs to ensure that the routinized practices continue to meet the changing
demands of the environment. For our project, this means that the sites needed to
create an environment that instils a spirit of continuous assessment and improve-
ment of collaborative activities beyond the project duration. In a CAS system, this
state is called the “self-organizing landscape,” where “employees work together,
teams function, culture emerges, and relationships happen” [18, p. 15]. We were
unable to determine if Site 3 (rural hospital) developed any capacity in that respect,
even though they were clearly more receptive toward collaboration. Building on
well-established collaborations, Site 2 (child network) was the only site that main-
tained formal structures and processes for continuous assessment (monthly meet-
ings) to keep strategies up to date and relevant long after the project ended. 
The staff at Site 1 (geriatric) developed a critical awareness of other issues around
collaboration and showed willingness for jointly solving them. This outcome was
unexpected because Site 1 had the least favourable conditions for embedding new
practices (based on their lack of communication and collaboration), but it achieved
the greatest gains toward sustainability. This outcome illustrates that the six factors
are “interdependent and massively entangled” [18, p. 13], making it difficult to pre-
dict their individual or joint impact. Some scholars assert that careful and systematic
planning at the beginning of implementation leads to a higher likelihood of achiev-
ing sustainability [19-21]. As Edwards argues, “if sustainability is only a latent con-
cern, it is likely that the project will not be sustained” [19, p. 38]. This reasoning begs
the question of whether our intervention would have been more effective (in terms
of magnitude of impact and long-term sustainability) and efficient (in terms of
speed of implementation) had we addressed the six factors more intentionally
throughout the implementation. 
There are a number of researchers who have used a CAS framework for post-hoc
analysis of healthcare interventions. Two of the studies used the four CAS charac-
teristics—individuals, connections, self-organization, and co-evolution—to exam-
ine their findings [9,12]. Leykum et al. [9], in their systematic review, found that
interventions with a higher number of CAS characteristics have significantly better
outcomes. Brannon et al. [12] demonstrated that agents and processes consistent
with the four CAS characteristics were largely responsible for the success of their
practice change. In their reflections of 15 years of implementation research in pri-
mary care, Crabtree et al. [7] conclude that practice changes cannot be achieved if
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the intervention strategies are not consistent with CAS notions of emergence and
self-organization. 
When designing our implementation, we were conscientious about using
approaches that are consistent with a CAS perspective: participatory planning and
implementation, flexibility for the design to emerge, use of a mix of standardization
across sites for some elements (e.g., common overall goals and guiding principles)
while allowing variation of other elements (e.g., focus of activities, desired outcomes)
to account for local context and existing culture and leadership [7,25,26]. However,
there were times where we felt that the implementation came to a halt, and we strug-
gled with how to create momentum and tangible progress. The success of practice
interventions depends on the ability of participants in the system to learn, co-evolve,
and adapt [13]. Crabtree and colleagues [7] have stressed the need for frequent
reassessing and tailoring of strategies. They argue that small changes alter the condi-
tions for subsequent action by changing the interrelationships between participants.
In hindsight, we feel that initial as well as ongoing assessment of the sites using the
Legacy Sustainability Model would have served us well by highlighting strengths and
weaknesses in each of the six factors and guiding the implementations toward build-
ing the capacity in areas of deficit to achieve sustainable practice change. 
However, our findings were inferred through post-hoc analysis of data from three
specific sites, which constitutes a limitation of our study. There is a risk of selection
bias, which might limit the generalizability of our findings. However, there is a clear
need for new ways and theories for framing interventions and understanding multi-
level, complex behaviours in healthcare systems [15-17, 27], and, in this sense, our
study offers some new perspectives and insights. We concur with Crabtree and oth-
ers that a theoretical framework guided by complexity science can help in the devel-
opment of quality improvement strategies that will more effectively facilitate practice
change [7,11,15,28]. While a CAS framework is increasingly being used to help
understand the dynamics of healthcare systems, rigorous guidelines on how to apply
CAS to intervention design are missing [13]. Some guiding principles have been
offered to focus the interventions without being prescriptive [13]. 
Conclusions
Many question why quality improvement efforts in healthcare do not have antici-
pated or lasting effects on practice change and patient outcomes. Healthcare man-
agers and researchers are challenged to explore strategies that can reduce uptake
barriers and facilitate practice change [29]. Doll et al. [30] conclude that
“Complexity concepts and principles are well suited to the emergent, messy, nonlin-
ear uncertainty of living systems nested one within the other where relationships
among things is more than the things themselves.” This research set out to explore
the following questions: 1) How does the application of the Legacy Sustainability
Model, grounded in complexity science, as a framework provide insight into factors
affecting the implementation and success of the intervention and the sustainability
of IP practice changes? 2) How does the use of the Legacy Sustainability Model as
a framework allow comparisons of interventions at various sites? The study success-
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fully used a CAS framework to examine practice change and behaviour in health-
care systems. Using the framework helped us to view the successes and challenges
in each site from a different perspective and to highlight areas of strength and weak-
ness that require attention for ongoing IP practice change. Understanding how or
why practice change interventions do or do not succeed in the long term is critical
to informing recommendations to decision-makers [29]. Furthermore, the frame-
work has allowed us to compare the implementation of interventions that varied
distinctly in nature and context. While the overall objective (i.e., enhancing IP prac-
tice) was the same for all three sites, the focus area and the way the change was
approached varied considerably. It is, therefore, difficult to find common denomina-
tors to compare activities across sites. The six dimensions of the Legacy
Sustainability Model have relevance across settings and contexts and contribute to
sustainability of practice interventions. 
Although a number of studies have used a CAS framework for post-hoc analysis,
there is a lack of research that intentionally builds CAS characteristics into healthcare
intervention design. In conclusion, a CAS framework, and the Legacy Sustainability
Model in particular, may offer a valuable tool to design, contrast, and compare diverse
interventions across settings and monitor progress toward capacity building. If
change agents take steps toward considering these key factors within a CAS, we might
be able to create interventions that are more successful and have a greater capacity for
sustainable change. Based on current evidence, interventions driven by CAS frame-
works hold great promise for creating more effective practice change. 
Acknowledgements
The project was funded through Health Canada’s Interprofessional Education for
Collaborative Patient-Centred Practice initiative.
References 
1. Oandasan, I., Baker, G.R., Barker, K., Bosco, C., D’Amour, D. et al. (2010). Teamwork in healthcare:
Promoting effective teamwork in healthcare in Canada. Policy Synthesis and Recommendations.
Ottawa, ON: Canadian Health Services Research Foundation. URL: http://www.chsrf.ca
/research_themes/pdf/teamwork-synthesis-report_e.pdf [January 23, 2011].
2. Zwarenstein, M., Goldman, J., & Reeves, S. (2009). Interprofessional collaboration: effects of prac-
tice-based interventions on professional practice and healthcare outcomes. Cochrane Database
of Systematic Reviews, Issue 3. Art. No. CD000072. DOI: 10.1002/1451858.CD000072.pub.
3. Freeth, D. (2001). Sustaining interprofessional collaboration. Journal of Interprofessional Care,
15(1), 37- 46.
4. Anderson, R., Crabtree, B., Steele, D., & McDaniel, R. (2005). Case study research: The view from
complexity science. Qualitative Health Research, 15(5), 669-685.
5. Burnes, B. (2004). Emergent change and planned change – competitors or allies? The case of XYZ
construction. International Journal of Operations, 24(9), 886-902.
6. Forbes-Thompson, S., Leiker, T., & Bleich, M. (2007). High-performing and low-performing nurs-
ing homes: A view from complexity science. Health Care Manager Review, 32(4), 341-351. 
7. Crabtree, B.F., Nutting, P.A., Miller, W.L., McDaniel, R.R., Stange, K.C. et al. (2010). Primary care
practice transformation is hard work. Insights from a 15-year developmental program of
research. Medical Care, (2010), September 17, Epub, ahead of print).
8. Jordan, M., Lanham, H., Crabtree, B., Nutting, P., Miller, W. et al. (2009). The role of conversation in
healthcare intervention: Enabling sensemaking and learning. Implementation Science, 4, 15-28. 
Journal of Research in Interprofessional Practice and Education
Journal of Research in
Interprofessional 
Practice and
Education
Vol. 2.1
July, 2011
www.jripe.org
98
Achieving
Sustainable
Healthcare 
Practice Change
Suter,
Deutschlander,
Lait
9. Leykum, L.K., Parchman, M., Pugh, J., Lawrence, V., Noël, P.H. et al. (2010). The importance of
organizational characteristics for improving outcomes in patients with chronic disease: A sys-
tematic review of congestive heart failure. Implementation Science, 5, 66-76.
10. Pluye, P., Potvin, L., & Denis, J.L. (2004). Making public health programs last: Conceptualizing sus-
tainability. Evaluation and Program Planning, 27, 121-133.
11. Plesk, P.E., & Greenhalgh, T. (2001). Complexity Science: The challenge of complexity in health-
care. British Medical Journal, 323, 625-628.
12. Brannon, S.D., Kemper, P., & Barry, T. (2009). North Carolina’s direct care workforce development
journey: The case of the North Carolina New Organizational Vision Award Partner Team.
Health Care Management Review, 34(3), 284-293.
13. Boustani, M.A., Munger, S., Gulati, R., Vogel, M., Beck, R.A. et al. (2010). Selecting a change and
evaluating its impact on the performance of a complex adaptive health care delivery system.
Clinical Interventions in Aging, 5, 141-148.
14. Gonnering, R.S. (2010). Complexity theory and the “puzzling” competencies: Systems-based prac-
tice and practice-based learning explored. Journal of Surgical Education, 67(2), 122-124.
15. Martin, C.M., & Félix-Bortolotti, M. (2010). W(h)ither complexity? The emperor’s new toolkit?
Or elucidating the evolution of health systems knowledge? Journal of Evaluation in Clinical
Practice, 16, 415-420.
16. Benham-Hutchins, M., & Clancy, T.R. (2010). Social networks as embedded complex adaptive sys-
tems. Journal of Nursing Administration, 40(9), 352-356.
17. Jordan, M., Jordan Lanham, H., Anderson, R.A., & McDaniel, R.R. (2010). Implications of com-
plex adaptive systems theory for interpreting research about healthcare organizations. Journal
of Evaluation in Clinical Practice, 16, 228-231.
18. Holladay, R. (2005). Legacy: Sustainability in a complex human system. HSD Institute Press,
Minneapolis, MN.
19. Edwards, J.C., Hollander Feldman, P., Sangl, J., Polakoff, D., Stern, G. et al. (2007). Sustainability of
partnership projects: A conceptual framework and checklist. The Joint Commission Journal on
Quality and Patient Safety, 33(S12), 37-47.
20. Virani, T., Lemieux-Charles, L., Davis, D., & Berta, W. (2009). Sustaining change: Once evidence-
based practices are transferred, what then? Healthcare Quarterly, 12(1), 89-96.
21. Pluye, P., Potvin, L., Denis, J.L., Pelletier, J., & Mannoni, C. (2005). Program sustainability begins
with the first event. Evaluation and Program Planning, 28, 123-137.
22. Scheier, M.A. (2005). Is sustainability possible? A review and commentary on empirical studies of
program sustainability. American Journal of Evaluation, 26, 320-347.
23. Hsieh, H., & Shannon, S. (2005). Three approaches to qualitative content analysis. Qualitative
Health Research, 15, 1277-1288.
24. Wenger, E., McDermott, R., & Snyder, W. (2002). Cultivating communities of practice. Harvard
Business Press, Boston, MA.
25. Damschroder, L.J., Aron, D.C., Keith, R.E., Kirsh, S.R., Alexander, J.A. et al. (2009). Fostering
implementation of health services research finding into practice: Consolidated framework for
advancing implementation science. Implementation Science, 4, 50-65.
26. Leykum, L.K., Pugh, J.A., Lanham, H.J., Harmon, J., & McDaniel, R.M., Jr. (2009). Implementation
research design: Integrating participatory action research into randomized controlled trials.
Implementation Science, 4, 69-77.
27. Anaf, S., Drummond, C., & Sheppard, L. (2007). Combining case study research and systems the-
ory as a heuristic model. Qualitative Health Research, 17(10), 1309-1315. 
28. Nesse, R.E., Kutcher, G., Wood, D., & Rummans, T. (2010). Framing change for high-value health-
care systems. Journal for Healthcare Quality, 32(1), 23-28.
29. Michie, S., Fixsen, D., Grimshaw, J.M., & Eccles, M.P. (2009). Specifying and reporting complex
behaviour interventions: The need for a scientific method. Implementation Science, 4, 40-46.
30. Doll, W.R., Jr., & Trueit, D. (2010). Complexity and health care professions. Journal of Evaluation
in Clinical Practice, 16, 841-848.
Journal of Research in Interprofessional Practice and Education
Journal of Research in
Interprofessional 
Practice and
Education
Vol. 2.1
July, 2011
www.jripe.org
99
Achieving
Sustainable
Healthcare 
Practice Change
Suter,
Deutschlander,
Lait
